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Abstract The lancelet collection in the National Museum of Nature and Science, Tsukuba, 
includes a number of Japanese examples of the primarily tropical species Asymmetron lucayanum 
Andrews, 1893 complex and Epigonichthys cultellus Peters, 1876 from hitherto unreported locali¬ 
ties, including Kushimoto (Wakayama Pref.), Kuchinoerabu-jima Is. (Kagoshima Pref.) and 
Kyoda, off Nago City, Okinawa Is. (Okinawa Pref.) for the former, and Oshima Strait between 
Amami-oshima Is. and Kakeroma-jima Is. (Kagoshima Pref.) for the latter. Some of these locali¬ 
ties represent northward distribution extensions, although these are probably attributable to insuffi¬ 
cient sampling efforts in the past, rather than to habitat extensions caused by recent sea wanning in 
northern waters. 

Key words: Cephalochordata, NW Pacific, distribution extension, global warming. 


Introduction 

The lancelet collection of the National 
Museum of Nature and Science, Tsukuba 
included Japanese examples of the primarily 
tropical Asymmetron lucayanum Andrews, 1893 
species complex and Epigonichthys cultellus 
Peters, 1876. The former complex includes the 
three species, distinguishable from one another 
only by molecular analysis. Of the three, A. 
lucayanum (sensu stricto) inhabits the Atlantic 
Ocean, the other two species (both requiring 
future taxonomic revision) having been so far 
recorded only from the Indo-Pacific region (Kon 
et al., 2006). Because the new locality records 
noted here represent northward distribution 
extensions of the above species, the possible 
impact of recent global warming on distribution 
is examined. 


Materials and Methods 

The specimens examined in the present study 
are deposited mainly in the National Museum of 
Nature and Science, Tsukuba (NSMT), supple¬ 
mented by those in the Natural History Museum, 
London (BM), the Museum fur Naturkunde der 
Humboldt-Universitat zu Berlin (ZMB), and the 
Osaka Museum of Natural History (OMNH). A 
stereo microscope was used for morphological 
observations, measurements of body length (uti¬ 
lizing calipers), and myomere counts; specimens 
were not stained. All of the specimens had been 
fixed with formalin, making them unsuitable for 
molecular analysis. 
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Taxonomy and Distribution 

Asymmetron lucayanum Andrews, 

1893 complex spp. A and B 
(Fig. 1) 

Asymmetron lucayanum complex spp. A and B: 

Nishikawa, 2017, pp. 707-708, fig. 27.1b-c. 
Asymmetron lucayanum complex clades A and B: Kon et 
al. 2006, pp. 875-883. 

Material examined. Fixed with formalin and 
preserved in 70% ethanol. NSMT-Pc 1175 
(immature, deteriorated), Kushimoto, Kii Penin¬ 
sula, Wakayama Pref., 8 Sept. 1978, Kazushi 
Okamoto et al. coll.; Pc 1148 (immature), Nishi- 
nohama beach, Kuchinoerabujima Is., Ohsumi 


Islands., Kagoshima Pref., 9m, 10 Sept. 1986, 
Susumu Ohtsuka coll., SCUBA; Pc 1147 (imma¬ 
ture), Kyoda, Nago City, Okinawa Is., Okinawa 
Pref., 5 m, 14 Dec. 1995, Hirofumi Kubo coll.; 
Pc 1149 (2 spms., immature). West off Naha 
City, Okinawa Is., Okinawa Pref., 26°13.60'N, 
127°32.63'E, 52m, 14 May 1991, S. Ohtsuka 
coll. From Kuroshima Is., Okinawa Pref., all 
spms. coll, using SCUBA, immature: Pc 1129 (2 
spms), Nakamoto, 20 m, 2 July 1986, Hirokuni 
Noda coll, [described by Noda and Nishikawa, 
1989]; Pc 1130 (5 spms.), Nishinohama, depth 
unknown, 18 Oct. 1997, Hiroomi Uchida coll.; 
Pc 1131 (8 spms.), Fuzumari, 5m, 15 Dec. 1997, 
H. Uchida coll.; Pc 1132 (2 spms.), Nishino- 



Fig. 1. Map showing known and new Japanese localities of Asymmetron lucayanum complex and Epigonichthys 
cultellus. 
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hama, 8m, 17 Dec. 1997, H. Uchida coll.; Pc 
1133, off Kuroshima Hbr, 30m, 18 Apr. 1998, H. 
Uchida coll.; Pc 1134, Fuzumari lagoon, depth 
unknown, 20 Apr. 1998, H. Uchida coll. From 
Miyasato lagoon, Kuroshima Is., Okinawa Pref., 
2.2-4.5 m, all spms. coll, using SCUBA, coll. 
Kenji Kuroyanagi, immature unless otherwise 
noted [described by Kuroyanagi and Nomura, 
2000]: Pc 1135 (8 spms., mature), 8 May 1998; 
Pc 1136 (12 spms., mature), 21 June 1998; Pc 
1137 (11 spms, mature),11 July 1998; Pc 1138 (2 
spms., mature), 9 Aug. 1998; Pc 1139 (7 spms., 
mature), 3 Sept. 1998; Pc 1140 (3 spms., 
mature), 8 Oct. 1998; Pc 1141, 5 Nov. 1998; Pc 
1142, 21 Jan. 1999; Pc 1143 (4 spms.), 22 Feb. 
1999; Pc 1144, 20 Mar. 1999; Pc 1145 (5 spms.), 
17 Apr. 1999; Pc 1146 (7 spms., mature), 25 May 
1999. OMNH-Iv 6238 (immature), Amitori Bay, 
Iriomote Is., Okinawa Pref., Apr. 1995 [listed by 
Yamanishi et al., 1998]. 

Description. Body 6.6 to 24.2 mm in length 
[20 mm in northern-most (Kushimoto) specimen 
(Pc 1175)]. Urostyloid process distinct, 0.3 mm 
in length in 6.6mm specimen (Pc 1148). Number 
of myomeres ca. 64 to 68. No preanal fin-cham¬ 
bers. Anterior margin of buccal tentacular ring 
situated at level of axial ( = proximal) part of 
6th or 7th myotome. Intertentacular membrane 
abruptly higher between 4 or 5 longer tentacles 
than between adjacent shorter tentacles. Gonads 
discernible on right side only. Metapleurae mark¬ 
edly asymmetrical. About 12 U-shaped gill slits 
on each side in a 6.6 mm long specimen (Pc 
1148) probably represent an early post-metamor- 
phosis stage. 

Remarks. Of the Japanese lancelets belong¬ 
ing to the A. lucayanum complex, a molecular 
analysis by Kon et al. (2006) of Kuroshima 
Island specimens showed both species to be rep¬ 
resented (see above). Because the specimens 
examined here had been formalin-fixed, they can 
no longer be subjected to molecular analysis and 
their specific identity remains unknown; hence 
their present identification as “A. lucayanum 
complex spp. A and B.” 

In Japanese waters, the complex has so far 


been reported (in chronological order) from 
Sesokojima Is., off Nago City of Okinawa Is. in 
1978 (Nishikawa, 1979, 1980); from Kuroshima 
Is., Yaeyama Islands in 1986 (Noda and Nishi¬ 
kawa, 1989) and in 1998-1999 (Kuroyanagi and 
Nomura, 2000); from Chichijima Is., Ogasawara 
Islands in 1993-1994 (Tachikawa and Nishi¬ 
kawa, 1997); from Amitori Bay, Iriomote Is. in 
1995 (Yamanishi et al, 1998; present study); 
from Kabira Bay, Ishigaki Is. in 2007 (Nishikawa 
and Kubo, unpublished); from west of Naha City, 
Okinawa Is. in 2010 (Urata and Ohtsuka, 2014); 
and from Kin Bay, Okinawa Is. in 2012 (Nishi¬ 
kawa and Kon, unpublished). The new Japanese 
localities [Kushimoto (NSMT-Pc 1175), Kuchi- 
noerabujima Is. (Pc 1148), and Kyoda (Pc 1147)] 
are indicated in Fig. 1. 

Northward extensions to the reported distribu¬ 
tion of the complex are represented here by two 
specimens, collected from Kushimoto, Kii Penin¬ 
sula in 1978 and Kuchinoerabujima Is., Ohsumi 
Islands in 1986, respectively. The dates of these 
records, particularly that from Kii Peninsula, 
indicate insufficient sampling efforts in the past, 
rather than a northward expansion of habitat 
caused by recent warming of northern waters. 

Epigonichthys cultellus Peters, 1876 
(Figs. 1-2 and Table 1) 

Epigonichthys cultellus Peters, 1876, pp. 325-327, figs. 
1-5; Whitley, 1932, p. 260; Richardson and McKenzie, 
1994, pp. 1453-1454, text-fig. IB and tab. 5; Poss 
and Boschung, 1996, pp. S62-S63; Nishikawa and 
Nishida, 1997, p. 243; Li et al. 2015, pp. 780-790; 
Nishikawa, 2017, pp. 710-711. 

Amphioxus (Epigonichythys) cultellus'. Semon, 1893, p. 7. 
Asymmetron cultellus'. Franz, 1922, pp. 418—424, text- 
figs. 26-28; Gibbs and Wickstead, 1969, p. 139 and 
tab. 4; Wickstead, 1970, p. 239. 

Asymmetron cultellus ?: Franz, 1926, pp. 221-222, text- 
figs. 1-2. 

Asymmetron cultellum: Tattersall, 1903, pp. 219-220, pi. 
1, figs. 8-10; Tchang, 1962, pp. 525-528, text-figs. 
1 - 2 . 

Branchiostoma cultellum: Gunther, 1884, pp. 32-33; Wil¬ 
ley, 1894, pp. 361-370, 1 unnumbered text-fig. 
Heteropleuron cultellum : Kirkaldy, 1895, pp. 316-317, pi. 
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Fig. 2. Body length compositions of 50 specimens of Epigonichthys cultellus from Oshirna Strait (NSMT-Pc 
1224). 


34, fig. 2; Romer, 1896, pp. 113-115. 

Bathyamphioxus franzi Whitley, 1932, p. 260 (Established 
by a bibliographical reference to Franz's (1926) “Asym- 
metron. cultellus ?” from Shark Bay; later synony- 
mized with Epigonichthys cultellus by Richardson and 
McKenzie (1994, see above)). 

Heteropleuron hedleyi Haswell, 1908, pp. 33-35, text-fig. 
1 

“Branchiostomatidae, genus and species incertae sedis 
Kon et al., 2004, pp. 48-50, 1 text-fig. and 1 tab. 

Material examined. Oshima Strait between 
Amami-oshima Is. and Kakeroma-jima Is. Fixed 
with formalin, preserved in 70% ethanol. NSMT- 
Pc 1223, 50m, 1 July 1989, Minoru Imajima 
coll., dredge (Stn. 5); Pc 1224 (50 spms.), 65 m, 
1 July 1989, M. Imajima coll., dredge (Stn. 4). 
ZMB 3729 (3 out of 5 spms.; those having 60 or 
61 myomeres excluded) [described by Franz, 
1922], Bagamoyo, Exp. “Prinz Adalbert” 
[described by Franz, 1922], BM 1972.1.21.18-46 
(18 out of 22 spms.; remaining 4 identifiable 
with A. lucayanum complex), Maravo Lagoon, 
Solomon Islands, 2-18 m, Royal Society Expedi¬ 
tion to the Solomon Islands, 29 Oct to 10. Nov. 
1965 [described by Gibbs and Wickstead, 1969]. 

Description. Body 5.3 mm to 19.0mm in 
length. No urostyloid process. Up to 17 or more 
gonads on right side only in 11.5 mm or longer 
specimens. Metapleural ending symmetrical. 


Dorsal fin-chambers ca. 200 to 220 in number, 
length/width ratio ca.4.5. Preanal fin-chambers 
20-25, length/width ratio ca. 1.5. Number of 
myomeres 51 to 56 (ave. 53.8, n= 16), myomere 
formula 34 + 12 + 9 = 55 in a very well preserved 
18.3 mm specimen (Pc 1224). 

Remarks. Figure 2 shows the body length 
compositions of 50 specimens (NSMT-Pc 1224), 
probably representing two different cohorts 
(smaller mostly immature and larger mature) in a 
well-established local population. 

According to a global molecular phylogenetic 
analysis of the genus Epigonichythys (in prep., 
see also Kon et al, 2011), cryptic speciation 
within the genus is highly likely, implicating E. 
cultellus. Therefore, the synonyms and records of 
this species listed above may need to be revised 
in the future. In the analyses, many Indo-West 
Pacific samples, including those from Okinawa, 
which conformed morphologically to E. cultel¬ 
lus, constituted a single cluster markedly distinct 
from other clusters. The former cluster included 
samples from the Great Barrier Reef and New 
Caledonia, and despite a lack of comparable 
material from the type locality of E. cultellus 
(Moreton Bay) is likely referable to that species. 
It further holds that Kon et al.’s (2004) immature 
specimen, at that time referred to as “Branchios- 
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tomatidae, genus and species incertae sedis", 
may also prove to be E. cultellus since it shares 
54 myomeres with the latter (Nishikawa, 2017). 

Table 1 compares some morphological charac¬ 
ters of specimens so far referred to E. cultellus 
and provides a rough outline of the mainly tropi¬ 
cal distribution of the species, supplemented in 
the NW Pacific by Lin et al.'s (2015) records 
from ca. 30-45 m deep on the Taiwan Banks 
(Taiwan Strait), surveyed from 1999 to 2003 and 
the closest locality to the Japanese records for the 
species. 

In Japanese waters, E. cultellus has so far been 
reported (in chronological order) from Kuro- 
shima Is., Yaeyama Islands in 2001 (used for 
molecular analyses by Kon et al., 2011), Naka- 
gusuku Bay, Okinawa Is. in 2003 (Kon et al., 
2004; Tab. 1) and from Kin Bay, Okinawa Is. in 
2012 (Nishikawa and Kon, unpublished; Tab. 1). 
Although Oshima Strait is newly-reported here 
as a northward extension of the distribution 
range (Fig. 1), the specimens were collected in 
1989 (NSMT-Pc 1223, 1224), before those col¬ 
lected from Taiwan. As in the previous species 
account, insufficient sampling efforts is a likely 
reason for the distribution extension, rather than 
a northward habitat expansion as suggested by 
Nishikawa (2017). 
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